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ONT MOR® PORTRAIT OF TH® MOOM
by
. L. Strizhevekxaya

Not long ago at the main Pulkovo observatory the astrophvsicist N, P,
Kuprevich with the ald of an infrared teievisién apparatus odtained a~un1q;e
vhotograph of the moon. The mastery of the photozraphy o’ celastial hodies
in the infrared part of the svectrum opens up new prospects in the gtudy of the
craters on the moon's surface,

Without the 1east.hesita'1on anybody on looking at thle photoeravh would
recognize the natural satellite of our earth--the moon. Yes, ag if it were
the most ordinary photozraph of the moon, such as we are accustomed to cee
in our textdbooks ... But why then do astrononer—sfecia]ists examine this
protograph? .

With the 1ng§st1gation o? the moon mankind links up great hope for learn-
ing the history of the formation of the planets of the solar lystﬂﬁ, and ahove
all of our earth. . 0n the moon. apparently, everythinz has remained untouched
since the formation of its features. Aside from the considaration of the
falling of meteors its surface has not been.subjected to the action of atmos-
ohere and water, and apparently has maintained its orlziral rharac’efistivs.,

Before man sets foot on the surface of the moon the sclentists are ob'iged
to obtain the most precise information about our natural satellite, The first
thing that proves to be essential 1s the obtaininz.of 2 most 1~t~11rd map of
the lunar surface, At the presant time, thanks to the powerful telescopes,
there do not remain on the visidle side o7 the moon reziona with an a -ea
greater than two acm:are kilometers t£at have not heen recorded in the atlas-
es, The overall nurber of "details” of the Yunar surface known to tre as-

tronomers now reaches 35 tvms--3, In order to work sll thelr names in on
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the map it was nece;sary to draw out the dimana;ons of one of tre most pre-
cise atlases to over seven meters,

However, the astronomers are stil) unsatisfied, Tp to the present time
one does not kxnow the structure of the relie’ of some ireas of thes lunar sar~
face the linear dimensions of which exceed thousands (!) of kilometers.

is "t possible/
How can this be so!/ telescones, capable of distinzuishine

regions with the area of an atheletic stadium, are poverless to make out tre
structure of the giant formations, Yes, telescopes sometimes really prove
to be powerless. The instability of the atmosnhere now limits thes use of
the superpowerful telescoves. The images of the celestial bodies throusgh
such telescops iook diffused »nd unstesdy. ‘

. After 71013 glarses =and
talescones degan to be used
the astronomers discoversd
around a number of craters
of the moon diverzing flash-
ing rays. The bdrightnees
of these rays at the Crater

Tycho 1s s0 stronz that even

5

now on looking at them in.
the Yargast telnscopes the
asgtronomere come ont with con-
- flictine hypothe: 2,  Vhat
The moon as we see 1t -
‘ are these, mountain ch2ine
or filled-up embankuents? Up to this time the nature of the lunar ravs has

remained an enigma, Fecw were thef formed? How does one sxplain the great

extension of the rays?
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The ey to the‘oolutlon of the lunar vuzzle may bes furnished by decipher-
ing photograohs of the moon, such as are shown here in our paper. This fho—
tograph was made in infrared rays, which are not visidle to the human eye,
Yor a long time already astronomars have given attention to the remarcable
proyperties of infrared rays, In contrast to vieible lizht waves, part of
the infrared rays--waves of much greate; length than those of the visidle
vart of the svectrum--are capable of viercing through fog =nd dense layers
of the. atmosvrere, practically without being ebsarded.

When the astronomers some years ago took up photograching cplest1;1 boA-
ies in infrared rays thelr equirment consisted of telescopes, photozranhic

. apvaratuses, and photozravhic plates. .However. the first photogranhs o!.
the moon in infrared rays brought disavmointment, a;thuugh they drought gome-
thing new in knowledge o the monn, The troudble is that the sensitivity of
the photoeraphic materlal to infrared rays i1s extremely low. Thie is a se-
rious obstacle in the technology of the vhotogravhine of celeatia) dodies,

It turned ou® that the new direction of astron0m§ soon ran into a blind al-
ley.

But now in the sorine.of 1962 in Pulkovo a new zolution was “ovind. In
one of the laboratories astronhysicist Nikolay Fedorovich Ruprevich has dbeen
busying himsel? with r-searches of the surface 6! the moon for a long time,
To an outsider many thinge in his ladoratory will seem unusual, No tele-
scope is seen in the Jaboratory; as if it were a superfluous ohject it is put
out on the bdalcony. All of the astronomical observationse are car-i-d on
deev 1n the room, wh2re on the laboratory table agtronomical instrurents =re
arranzed at all, but radie varts, televisinn tubes, mmd electronic eouirment,

"The vhotograrh ~hich 1 am showing you," said Wikolay Fedorovich ¥uore-
vich, "was taken in inf....»Jd rays in the ranze 0,9--2,3 microns, dut not

o,
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directly on a photographic vlate, instead with an inter—sdiate convarter of
invisidle red fays into visidle rays. The role of convertsr was taxen dy
a television apparatus,
The imagze of the moon am-
01if1ed with the 913 of a
telegcope 1# directed not
onto a nhotoeranhic vlate,
but onto a television nick.
un sangitive %o infrared
rays, AlY obrervations
can now he traneferrad to
a teleavision acreen located
at any distance from *the
telescops,
Picture of the moon in in“rared rays
What does this mean?
We can amplify the image of the moon in the infrared part of tre epectrum,
and make the photozravh  brighter with more contrast. As A regult one zate
a dbetter q;ality of image., Now already, the first trial vhotosrants usine a
telescove even.of moderate dimensions vrovided throuzh the television setuo

enable one to introduce corrections into tre atlases wrich wera commoszd using

hugh telescones,

-
D

On the photogravh of the moon obtained in the ordinary way wa can ohserve
bright rays dlverzing from the Crater Tycho. On the phtozravh, hawever, in
the infrared vart of the svectrum the rays turn in%*o ordinary moun*-in rhains,
How can one explain this?

Scientists suszest that the glitter of the lunar rays are brought about

by a luminescence or glc - of the lunar rocws under tre action of the ultravi-
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olet radiation of the sun, Under earth conditions the ultraviolet radiation
of the sun is yracficnliy all abgorded in the atmosvhere. and does not reach ue,

It iy a different situatinn’on fhe momnn where there is no air, “he ac-
tion of the ultraviolet rays there is so nowerfulithat.comc of the lunar rocvs,
cinders, And sands visidbly bezin to lgminosce juit like the svecinl colors of
advertisements illuminated in the windows of the stores, "ﬁis brilliance in
the visidle vart of the svectrum 18 so strong that it bdlinds the human eye
and the photozraphic plate, But 1n.tﬁe infrared rays this "mysterions"
brilliance disappears: everything decomes clear as in the pa)m of you

What will thevfirst man meet with whea he stepe out on the surface of
the moon? At which point on the moon is it feasidle to set down the space-
ship? |

Science, doubtless, will find tﬁe answers to thece guestinons,

In a1l such predeterminatinng a very immortant role is assigned to the
technical media wiéh which the astrvomers onerate, The devel onment in each
new direction in the hands or the scientists 1s one more little key in thre
unraveligg of the secrets of the uni;erae.» And among the many sclentific
discoveries tre mastery of the nhotograohing 6 celesti=l bodies with the
ald of infrared-television technology 1s a new accomplishment of Soviet

science.
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